Localization of rRNA genes in the nuclear space of Calliphora erythrocephala Mg. nurse cells during polytenization.
Multicolor 3D fluorescence in situ hybridization was used to study arrangement of rRNA genes in Calliphora erythrocephala nurse cell nuclei with different levels of polyteny. It has been shown that the rRNA genes are exclusively localized to chromosome 6, suggesting that chromosome 6 is the only C. erythrocephala chromosome responsible for nucleolar formation. We have also described changes in localization of ribosomal genes within the chromosome territory during polytenization, namely, that rDNA signals are detected in the peripheral region of chromosome territory starting from the stage of polytene chromosomes. In addition, it has emerged that large nucleolus associated with chromosome 6 starts to develop in the central nuclear region in the C. erythrocephala nurse cell nuclei at the stage of a primary reticular structure. The central position and nucleolar structure are retained at the stages when chromosome 6 occupies the central position, that is, at the stages of polytene and bloblike chromosomes. When the nucleus restores a reticular structure but at a higher polyteny level, the displacement of chromosome 6 to the nuclear periphery is accompanied by disruption of the large nucleolus into micronucleoli. The micronucleoli are distributed in the nuclear space retaining their association with the nucleolar-organizing regions of chromosome 6. Thus, our data suggest that the large-scale alterations in the organization of chromosome 6 and the nucleolus during polytenization are the correlated processes directly dependent on the rRNA gene activity. The earlier described dynamics of nucleolar-organizing chromosome territory and nucleolus in the nuclear space is likely to be associated with the change in the total expression activity of the nucleus, which complies with the hypothesis on the correlation between spatial nuclear organization and expression regulation of genetic material.